The most satisfactory method of diagnosing an infection is to culture the organism. However, there are situations in which this is difficult or impossible. There may be intrinsic problems in growing the organism, the patient may have received antibiotics or the attempt at diagnosis may be retrospective of infection already subsided. In all these serological methods may be useful. In sexually transmitted diseases, particularly in screening programmes, patients may find it more acceptable to provide a blood sample than a specimen for culture.
In recent years many serological tests for gonorrhoea have been described but none is in routine use. The key factor is the antigen used and an antigen of adequate specificity has not yet been isolated. Preparation of pure antigens involves relatively complex isolation procedures and this can be tedious if it is desired to compare many strain differences. While the ideal of purified antigens with well characterised determinants must not be neglected, the use of whole bacteria, as At the antigen concentration chosen, positive and negative control sera were titrated. The dilution giving optimum differentiation between the control sera were used for all sera tested.
PREPARATION OF TRAYS
Flat bottomedpolystyrenemicrotitre trays(Dynatech) were used. All the wells in the trays were filled with poly-L-lysine (Sigma), at 50 ,ug/ml in PBS, and left at room temperature for 30 min. They were then emptied and washed three times with PBS for 3 min each time.
To half the wells in each tray 100 ,ul bacterial suspension (antigen) was added and left for 30 min at room temperature. The bacteria were then removed by suction into disinfectant, care being taken to avoid bench contamination and production of aerosols. The trays were then washed three times with PBS as before, and filled with 0-2 % glutaraldehyde. They were then washed and stored in 0-1 M glycine at 4°C in moist conditions.
ELISA USING POLY-L-LYSINE-ANTIGEN COATED TRAYS
The trays already prepared were allowed to reach room temperature and washed three times with PBS containing 1% gelatin to prevent non-specific sticking of serum proteins. To appropriate wells with and without antigen 100 ul of serum at a dilution of 1/400 was added and left for 1 h at 30°C. Unattached serum proteins were then removed by washing three times with PBS-gelatin. The assay was continued with alkaline phosphatase-conjugated anti-human IgG as already described.45 POPULATIONS STUDIED Sera were taken from four groups.
(1) Males who were known to be smear-or culturepositive for gonorrhoea. (2) Females who were all culture-positive for gonorrhoea. (3) Male volunteer medical students as normal controls. (4) Females from the abortion clinic known to be culture-negative for gonorrhoea, or patients attending the antenatal clinic, who were presumed not to have gonorrhoea. In initial studies using one strain of N gonorrhoeae, HI, colony type 1, there were 100 in each group. The gonococcal patients were of defined clinical history.
In subsequent studies using the other strains of N gonorrhoeae, there were groups of 25 people, again defined above but whose detailed clinical history was not known.
IODINATION OF BACTERIA
For some experiments bacteria were iodinated with 1251 by means of the lactoperoxidase technique.6 In these experiments separate wells (Dynatech) were used instead of trays. After the ELISA reaction had been read the wells were counted in a y counter (LKB). The 400 sera, as described in Methods, were tested for IgG antibodies using strain HI, type 1. The results were expressed in arbitrary units (Ecr) based on corrected extinction values.4
There was a significant difference between the control and infected groups, the infected patients having a mean four times that of the controls (Table 1) . Male and female control groups gave the same mean antibody concentration. The potential of this strain to diagnose gonorrhoea can be seen from the cumulative frequencies in each of the groups at different antibody concentrations (Table 2) . When this technique was used to detect IgG antibodies, there was no residual effect of a previous history of gonorrhoea either in males or females even after ten or more separate infections.
There was also no correlation between the antibody concentration, patient age, the presence or absence of symptoms, syphilis or other sexually transmitted diseases. The meningococcal carriage in these groups was not known.
IgG ANTIBODY AGAINST DIFFERENT STRAINS The 10 strains of N gonorrhoeae with different Table 3) . The differential between patients and controls was generally greater in males than females, the controls being higher in the female group. The possibility that these variations were due to differences in the sticking ability of individual strains was considered. However, radiolabelling studies showed that percentage sticking was not related to the ELISA results obtained (Table 3) . IgG ANTIBODIES AGAINST DIFFERENT COLONIAL TYPES Antibody activity against the strains Hi, and F62 was measured using whole cells of both colony types 1 and 4. There was significantly more antibody detected against type 1 than 4 (Table 4) . This is probably due to the presence of pili on colony type 1, as the variations were not due to differences in sticking.
CROSS-REACTIONS
Neisseria meningitidis was also used as an antigen
Ison, Hadfield, Glynn and detected IgG antibodies in patients with proven gonorrhoea (Table 5) . By means of a whole cell technique, cross-reactions between species of the same genus are not unlikely. 
